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Abstract 
The authors conducted a set of focus groups and a public survey to assess awareness and potential acceptability 
of CCS in the context of national policy formulation in 2009-2010. In 2010, the authors also conducted focus groups 
to assess awareness of CCS and to identify information needs to form local opinion for CCS demonstration project 
in the context of local implementation in a potential project site.   
By comparing the results of those assessments, roles of focus groups and public survey are clarified.  In national 
policy context, focus group assessment helps to design a public survey as well as provides an example of the 
public’s thought on CCS, and shows some processes of opinion formulation through group dynamics. In local 
context, qualitative assessments through focus groups and other methodology such as interviews and local meeting 
would play important role to understand local public opinion. Meanwhile, the cautions that focus group would not 
provide comprehensive assessments on public opinion and might pick exaggerated opinions are drawn in using 
focus group data.  
© 2010 Elsevier Ltd. All rights reserved 
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1. Background and objective 
CO2 capture and storage technology (CCS) has been attracting attention as emerging technology that has large 
potential for CO2 emission mitigation. Recently implementation of large demonstration projects and commercial 
projects has become an important agenda in the current GHG mitigation community. In this move, the issue in 
public acceptance of CCS expands to cover from policy formulation in national policy arena to project 
implementation sites in local policy arena. Therefore needs for assessment of public opinions on CCS have changed 
to include not only those for general public in national policy context but also those for local public in project 
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implementation context. 
There are two types of measurements to assess public opinion in social science field: specifically, quantitative 
one and qualitative one. The former is mainly represented by questionnaire surveys and the latter is mainly 
represented by focus groups.  This study is to clarify the role of public survey and focus groups in the practice of 
assessment of public opinion on CCS based on examination of results of coordinated focus groups and public survey 
in the context of national policy formulation on CCS and focus groups in context of local CCS implementation. 
2. Methodology 
Given this background, the authors conducted a set of two focus groups and a public survey to assess awareness 
and potential acceptability of CCS in the context of national policy formulation on CCS in 2009-2010. Two focus 
groups are conducted to help to design the questionnaire for the public survey. The methodology to use focus groups 
to design public survey on CCS have been developed via previous public surveys on CCS we conducted in 2003 and 
2007 [1] [2]. In 2010, the authors also conducted focus groups to assess awareness and to identify information needs 
to form local opinion for CCS demonstration project in the context of local implementation in a potential project site.   
In this study, firstly we compare the results of the focus groups and the public survey in national policy 
formulation context and then report findings on relationship of the two assessments conducted by using different 
methodologies. 
Secondly, we compare the results of the focus groups in the context of national policy formulation with those of 
the focus groups in the context of local implementation, and then report findings on difference and similarity of 
public perception and attitude toward CCS.  The summary of the administration of each survey and characteristics of 
respondents for each survey are shown in Table 1. 
Table 1 Administration of surveys and characteristics of respondents  
Mode of survey Focus group Questionnaire survey Focus group 
Context  National policy formulation  National policy formulation  Local implementation 
Survey area Tokyo metropolitan area  Cross national sampling Local city of potential CCS project 
site
Sampling Stratified random sampling from 
survey panel of a polling firm 
Two-stage stratified sampling  (20 
sampling site + random walking) 
Voluntary participants of local NPO
groups
Method  and 
administration
Two focus groups by sex 
Duration: half and two hours 
Door-to-door survey using 
questionnaire
Two focus groups 
Duration: 40 minutes and two hours
N 7 (focus group 1: female) 
7 (focus group 2: male) 
300
Acceptance rate (34.9%) 
8 (focus group 1): Town planning 
and development NPO 
8 (focus group 2): Local 
preservation NPO 
Characteristics 
of participants 
Percentage of female: 50% 
Mean age:  43.1 years old   
(43.4 for group 1, 42.9 for group2) 
Mean years of education: 14.4 years 
(13.7 for group 1, 15.1 for group2) 
Percentage of female: 50% 
Mean age: 44.9 years old 
Mean  years of education: 13.5years
Percentage of female: 25% 
Age: 30's - 60's (focus group 1) 
         40's - 60's (focus group 2) 
The agenda of the focus groups and the structure of the questionnaire for the public survey are shown in Table 2. 
In principle, the focus groups and questionnaire adopt the same structure. In focus group meeting, additional 
opportunities for discussion were provided after information provision on CCS and pro/con questions. 
Initially, we asked questions to assess respondent baseline level of knowledge about ten technologies including 
CCS. Questions to assess recognition of global warming (climate change) were followed. For the focus groups we 
offer discussion time for image of CCS at this point. Then, for both the focus groups and the questionnaire we 
provided basic information on CCS and asked pro/cons question on CCS. Again for the focus groups, at this point a 
significant time was devoted for discussion on reasons of pro/cons on CCS, etc. Debriefing questions including 
further necessary information on CCS and preferred media for CCS outreach were followed. 
The agenda of local focus groups are similar to that of national policy formulation focus groups. But more time 
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were provided on necessary information on CCS and preferred way of communication on CCS. The agenda of the 
local focus groups in the context of local implementation of CCS are shown below. 
 Regionality  
 Awareness and knowledge on CCS technology and image of CCS 
 Opinion that the city is being a candidate site for a large demonstration project of CCS. 
 Impression and comments on information provision of a CCS brochure, newspaper article and TV program. 
 Necessary information on CCS 
 Preferred way of communication on CCS 
Table 2 Agenda of the focus groups and questionnaire structure of the public survey in the context of national 
policy formulation 
Focus Groups (agenda) Public Surveys (questionnaire structure) 
Questions on awareness of technologies for mitigating global warming (including CCS) and information source of CCS 
(only for respondents who know (or have heard of ) CCS ) 
Questions on recognition on global warming 
Discussions on image of CCS (NA)
Information provision on CCS  
 Basic information of CCS and three stages of CCS (Capture, Transport, and Storage of CO2) 
 CCS projects in the world 
 Two graphs about comparison between CCS and other global warming measures, and increase of the global 
average temperature 
Questions on Pro/Con for CCS promotion toward implementation as a part of climate policy portfolio 
Questions on Pro/Con for implementation of onshore/offshore storage 
Discussions on… 
 Reasons of answers of pro/con questions 
 Information provided (image, what one associate with 
it, like it or not, etc.) 
 Conditions for agreement on CCS as national policy 
 Plans of CCS implementation near your house, etc. 
(NA)
Debriefing questions 
 Sufficiency of information provided, Necessary information  
 Preferred media and provider of information 
 Opinions on environment or energy issues, and CCS 
Questions on individual characteristics 
3. Analysis on assessments of public opinion 
3.1. Focus groups vs. public surveys in national policy formulation context 
A national assessment of public opinion on CCS aims to know how far the entire population in Japan perceives 
the technology and which technology they prefer. From the aspect of public outreach, it is also important to clear the 
reasons and logic of the preference. The following are the possible roles of focus groups and public surveys. 
 Public surveys can assess public opinions quantitatively. Focus groups are used to collect information 
required to design public surveys and to obtain basic data to prepare choices of questioners. Furthermore, 
assumptions and predictions can also base the findings of focus groups. 
 If public surveys show unexpected findings, it is possible to find the reason by reviewing the minor opinions 
of the focus groups. 
 It is possible to examine the validity of the questioners used in public surveys by being answered in advance. 
In this section we compare the results of focus groups and public survey in national policy formulation context 
and then report findings on relationship of the results of the focus groups and those of the public survey to examine 
the possible roles of focus groups and public surveys.  
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This public surveys measured how far people would agree to the opinions that had been prevailing or had 
sometimes seen in the focus groups. Some prevailing opinions in the focus groups were also agreed by the 
participants in this public survey as expected, while others did not. The opinions about necessity of other global 
warming solutions (for example, “Are there any other solutions?”) are widely recognized through providing 
information about CCS in the focus groups. In the same way, they often have concerns about safety of 
implementation of CCS (for example, “Is the safety assured?”). Results of public surveys support these opinions and 
concerns (see the table below). 
Table 3 Opinion in focus groups and quantitative assessment of popularity of the opinions by public survey  
Focus groups Public surveys 
Prevailing 
opinions
Opinions about necessity of other global 
warming solutions 
“Are there any other solutions?” 
 “It is a good solution, but not the only 
solution.” 
 “Other solutions should be also taken because 
there is no guarantee that CCS can solve all 
issues.” 
Each of us should take efforts to reduce CO2 emissions in our 
daily life. <Mean=4.38 (Positive), N=300> 
1%5% 10% 26% 59%
We should promote the use of natural energy as early as 
possible because fossil fuels are limited resources. <Mean=4.28 
(Positive), N=298> 
2%2% 14% 32% 50%
 Concerns about safety 
“Is the safety assured?”, “Any human activity 
involves mistakes. I cannot rely on the safety 
at all even if I receive plenty of information 
about the safety of CCS.” 
I want to place the top priority on safety when I use a new 
technology. <Mean=4.42 (Positive), N=300> 
1%2% 11% 29% 58%
Sometimes 
happening 
opinions
(NA)
In a past focus group, participants expressed a 
serious concern that CCS might leave the 
risks to future generations 
Not implementing CO2 emission reduction measures means 
that we leave the burden to the future generation.  <Mean=4.15 
(Positive), N=296> 
2%3% 18% 32% 45%
For geological CO2 storage, I am concerned that we leave the 
risks to the future generations. <Mean=3.90 (Positive), N=287>
0%2% 34% 34% 29%
 (NA) 
In a past focus group, participants expressed a 
serious concern that CCS might discourage 
such efforts by the public if they feel CCS 
would reduce considerable volume of CO2 
emission and there would be no reason for 
them to continue such individual efforts. 
CCS promotion will result in delay of renewable energy 
promotion. <Mean =3.03 (Neutral), N=279> 
6% 8% 69% 12% 5%
 Questions about CO2 behavior after injection 
What will happen to the CO2 after the 
injection?”,  I suspect that the CO2 will 
come back even if it is injected underground.”
As for CO2 storage underground, I am worried about the 
leakage influences. <Mean=4.23 (Positive), N=296> 
1%2% 19% 29% 49%
Noteworthy 
opinion
Global warming skepticism 
(NA)
Local focus groups and other focus groups 
had the skeptic opinions like “I doubt if global 
warming is actually occurring.” 
I doubt if global warming is actually occurring. <Mean=1.89 
(Negative), N=300> 
57% 16% 13% 8% 6%
I think CO2 injection may be no problem 
because we have always extracted oils or 
something.” 
(Participants of other focus groups sometimes 
said “I feel uncomfortable with the idea itself 
that humans inject something underground”.) 
I feel uncomfortable with the idea itself that humans inject 
something underground. <Mean=3.77 (rather positive), 
N=296>
2%3% 40% 26% 29%
CCS is a bridging technology.” I think CCS technology will play a role as a “bridge” until 
renewable energy is widespread in the future. <Mean=3.26 
(Neutral), N=286> 
3%5% 63% 20% 9%
Note: a 5-level Likert scale from “I don’t agree” to “I agree” was used to assess how far people agree to an opinion in the 
questionnaire.          Legend)
1:Idon'tagree. 2 3:It'shardtosay 4 5:Iagree.
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We found some opinion that had been even less of prevailing and often seen in the focus groups became 
prevailing in this questionnaire. For example, the issue about long-term safety of stored CO2 had not actively 
discussed in the focus groups so much, but a 63.4% of the participants agreed the opinion “I am worried about the 
CO2 geological storage whether the risk will last for the future generations”. Also in a past focus group, participants 
expressed a serious concern that CCS might discourage such efforts by the public if they feel CCS would reduce 
considerable volume of CO2 emission and there would be no reason for them to continue such individual efforts. 
There was no discussion in these focus groups, and a 68.8% of the participants in this survey marked neutral in the 
opinion “CCS promotion will delay renewable energy promotion”. It is unclear that this was due to the difference in 
the survey dates. But we should pay attention because prevailing discussions in each focus group often depend on 
the characteristics of the participants as well as effects of group dynamics. Therefore at least two or more focus 
groups are required to research and form any opinions. 
Focus groups provide information to interpret the statistical result of public survey. We recognized that public 
survey evaluate neutral opinions (mostly “I have no idea”) as they were while focus groups tended to make 
participants form their yes / no opinion or to draw out a certain idea through group dynamics.  However, we can still 
see some opinions to explain neutral position of respondents in the course of discussion in focus groups. Figure 1 
shows the results of pro/con questions for CCS. In the first question, we asked respondents’ views about being for or 
against implementing CCS as a part of climate policy portfolio using a 5-level Likert scale from 1 (No) to 5 (Yes). 
In the second item, we asked respondents to assess their views for or against CCS implementation for (1) geological 
onshore storage and (2) geological offshore storage, again using a 5-level Likert scale. 
In Figure 1, as for opinions on implementing CCS as a part of climate policy portfolio, about half of respondents 
has a positive opinion and about 42% of 
respondents has a neutral opinion.  However, 
turning to opinions on implementation of on-shore 
or off-shore geological storage, more than half of 
the respondents take neutral position and positive 
opinions decrease from 49% of previous question 
to 28% for both types of geological storage. 
We can see the reasons of the opinions in 
results of the focus groups.  In fact, some 
respondents explicitly supported CCS with a 
condition “as long as using other climate 
mitigation options such as renewable energy 
technology in parallel.”  As for neutral opinions, 
respondents justified their neutral poison as “I do 
no fully understand advantage and disadvantage of 
CCS” and “It seems effective but it will take some 
time to get good results and need a lot of cost.” 
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Figure 2 Cross tabulation of Yes/NO about implementing 
CCS as a part of climate policy portfolio (vertical axis) and 
“I am concerned that we leave the risks to the future 
generations of stored CO2” (horizontal axis) 
Figure 3 Cross tabulation of Yes/NO about implementing 
CCS as a part of climate policy portfolio  (vertical axis) 
and “I am worried about the leakage influences” 
(horizontal axis)
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Figure 1 Yes/No about implementing CCS as a part of 
climate policy portfolio. Yes/No about implementing 
geological storage (onshore and offshore) 
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In the last part of this section, we analyze influence of perception of some aspects of CCS on opinion of CCS 
implementation using cross tabulation of public survey data. We show two examples. The opinions “I am concerned 
that we leave the risks to the future generations of stored CO2” and “I am worried about the leakage influences” are 
both much supported in questionnaire survey. Cross tabulation of those opinions and opinions of CCS 
implementation (Figure 2 and Figure 3) indicate a concern about the risks to the future generations of stored CO2 is 
more correlated with opinion on CCS implementation especially for people of negative opinions on CCS 
implementation.  In national public assessment, qualitative analyses on survey data plays an important role in 
formulating communication strategy. 
3.2. Focus groups in the context of national policy formulation with t vs. the focus groups in the context of local 
implementation 
We compare the results of the focus groups in the context of national policy formulation with that of the focus 
groups in the context of local implementation, and then report findings on difference and similarity of public 
perception and attitude toward CCS.  
As for concerns/complaints on basic structure of CCS, no significant gap has been observed between the national 
policy FG and the local implementation FG. Many of those who have no or little knowledge on CCS seem to think 
that CCS would be merely a measure to put CO2 into the ground instead of discharging to the air.  Nevertheless, 
after learning CCS characteristics such as its potential effects as a global warming solution which has been 
promoted on the international level, they turned their opinions and in many cases favorably accept implementation 
of CCS at least in conjunction with other anti-global warming measures.   
In the national policy FG, in general, most had neutral or preferable opinions for implementation of CCS in 
conjunction with other anti-global warming measures. However, when asked if a CCS implementation project was 
planned in their residing area, many turned attitudes to be against the implementation, which was then dominant, 
although they know it would be self-centered. 
On the other hand, we found the participants in local focus group tended to reserve their judgment on CCS more 
than those in national policy context did. Instead, they tended to express their needs for information to judge given 
potential project. Furthermore, we found the local participants expressed expectation for economic development that 
CCS project would stimulate, as we expected, and this argument did not happened in the national policy context. 
However, we also found they were concerned that local economic benefits would not last long because it would be 
brought about mainly by initial investments. General opinions in local focus groups were that the potential CCS 
project was favorable only if they are well informed through credible information sources including media coverage 
to understand that CCS would cause no local environmental impacts. In local focus groups, we saw trust on 
information providers mattered as found in focus groups in U.S. [3]. We realize the economic benefits and local 
environmental impacts are the factors which would differentiate public opinions in local context from those in 
national context if concrete explanations by credible sources of information are given to the public. 
Table 4 Opinions regarding concept of CCS  
National policy focus group Local implementation focus group 
Disagreement on CCS as an anti-global warming 
measure with characteristics which are different from 
other measures: Can it really be a fundamental solution? 
Disagreement on CCS as an anti-global warming 
measure with characteristics which are different from 
other measures: Can it really be a fundamental solution? 
 “I thought CCS was a measure for not CO2 reduction 
but CO2 removing.” “I thought it has no message (or 
explanation) regarding the future.” “CCS is not a 
fundamental solution.”  
 “It sounds like “keeping it under the rug.” “It would 
be leaked over a long period of time.”  
Concerns about risks of a new technology  Concerns about risks of a new technology   
 “I can’t trust it at all even they provide explanation 
on safety: there are always errors with any 
technologies as long as implemented by human 
beings.”  
 “See nuclear power generation, for example. They 
say it is safe, while on the other hand accidents 
actually happened. No one can assure 100% safety 
for any act of man. I think the precondition (for 
achieving consensus) is to know how such risks of 
emergency should be avoided”  
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Table 5 Opinions regarding concept of CCS (continued) 
National policy focus group Local implementation focus group 
Expectation for technological innovation  Concerns about a technology conducted under the 
ground  
 “It seems to have positive effects in a long run.” “I 
thought it would be preferable if conducted in 
conjunction with such measures as photovoltaic 
generation and fuel cell vehicles.” 
 “Actual conditions of the underground cannot be 
seen, although they say technologies can show 
structures of the underground to some extent. In a 
practical sense, however, I believe 100% safety 
cannot be assured if the technology cannot show the 
full detail of what is happening under the ground.”  
Concerns about additional cost burden     
  “I wonder it would need an enormous cost for 
initial investment.” “Will such cost eventually be 
back to us?”  
Table 6 Opinions on CCS implementation  
National policy focus group:  CCS assuming no location  
Expectation for significant effects as a measure to mitigate global warming  
 “Existing measures and technologies cannot stop global warming. If there is a breakthrough measure, I think we 
should use it while taking other CO2 mitigation measures.”  
 “It is a cost effective measure. If implemented in other countries, we can’t avoid it.”  
“I think implementation on the ground is more risky considering risks from earthquakes. Sub-seabed storage would 
not be too safe but have less direct impacts on us.”    
National policy focus group:  
CCS implementation if planned in residing area  
Local implementation focus group:  
as a candidate location for CCS site     
Concerns based on basic risk perception  Questions of “Why here?” (considering local 
development history)  
 “No one would like to have it nearby it lives. I’m 
against it to be conducted near my house, as well as 
somewhere rural if there is anyone to be sacrificed in 
the end.”  
 “It is scary to think that CCS would be implemented 
in my neighborhood. I wonder what would happen if 
I live right above the implementation site.”   
 “The explanation of ‘stratum formation in this area is 
suitable for CCS storage’ helped me understand the 
reason. However, considering the experiences in local 
development planning in the past decades, I think 
majority of people in this area would feel “why 
here?”  
 “I think this is a favorable location because it is in an 
industrial district with coal-fired power plants, as 
CO2 emission sources.”  
Concerns about influence to the underground by CO2 
injection 
Consideration of benefits (effects in economy and in 
anti-global warming measures) and risks (impacts from 
earthquakes)  
 “In case of implementation on shore, I want to know 
how construction and injection works would affect 
the ground. It is scary to me if it would cause any 
adverse effects.”  
 “I came across some benefits from CCS: it will bring 
certain money which would activate local economy; 
and this can be a key measure that will largely 
contribute to mitigate global warming. On the other 
hand, there is a concern if CO2 would really not be 
leaked or blasted from underground at the time of 
earthquakes.” 
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Table 7 opinions on CCS implementation (continued) 
National policy focus group:  
CCS implementation if planned in residing area  
Local implementation focus group:  
as a candidate location for CCS site     
Concerns about a short history of CCS Consideration from experiences of quakes in the region 
 (with an info that feasibility study has some 10-year 
history at longest) “CCS has a short history. Even 
supported with a perfect data set before 
implementation, any accidents can happen due to 
human errors. I don’t want to be a victim of such 
unpredictable events.”  
 “We often have earthquakes in this region and we 
also had a major explosion from the volcano, but 
such phenomena never caused a leakage of natural 
gas. So I think it would be no problem but at the 
same time that I have a vague fear.” (this opinion 
came from an area close to natural gas fields)  
Understanding on hazardous nature of CO2  Potential to improve an image of city environment  
 “I have a close image to nuclear energy in terms of 
putting something into the ground. However, it is not 
something dangerous that an accident may happen to 
cause a hazardous situation.”   
 “Implementation of CCS sounds to me that we may 
join in the environment-conscious cities, because I 
heard that it aims to set up facilities (or projects) with 
environment awareness.  
Table 8 Requests for information to be provided 
National policy focus group Local implementation focus group 
Objective explanation regarding necessity and safety  System to ensure transparency in project implementation   
 “I want to know more about necessity and safety of 
CCS.”
“I wish necessity is specifically expressed in certain 
values and that safety would be discussed by tens of 
experts from various fields, such as geology, 
environment and public health studies, to provide 
third-party opinions.”   
 “I want the operators to establish a system to report 
to the residents in the region, in order to ensure 
transparency in project implementation. Without such 
system, I think we will be left behind from the project 
at some point.”   
 “In order to prevent possible rumors, I want to be 
explained that they have established a system to 
provide accurate information to the public.” 
4. Conclusion 
We draw implications for the role of the two measurements to assess public opinion. In national policy context, 
focus group assessment helps to design a public survey as well as provides an example of the public’s thought on 
CCS, and shows some processes of opinion formulation through group dynamics. In local context, qualitative 
assessments through focus groups and other methodology such as interviews and local meeting would play 
important role to understand local public opinion. Meanwhile, we found some cautions that focus group would not 
provide comprehensive assessments on public opinion and might pick exaggerated opinions are drawn in using 
focus group data. 
In the focus groups, some opinions prevailed and others didn’t, which respondents eventually perceive as 
important for CCS implementation.  The former represents impacts of leakage from underground storage on its 
surrounding area, and the latter represents concerns on passing risks to the future generations. The result of the 
questionnaire survey conducted in this study shows that the latter tends more to form opinions of for/against CCS.  
From this context, as our conclusion, it needs to prepare a full set of explanation to convince people about risks not 
only to the current generation but also to the future generation in implementation of CCS, and in order to do so, all 
of the opinions provided from participants in the focus groups must be fully examined, keeping in mind not to miss 
any tiny signs of opinions.  
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